Glutathione and glutathione S-transferases in clones of cultured rat liver epithelial cells that express varying activity of gamma-glutamyl transpeptidase.
In rat chemical hepatocarcinogenesis models, the hepatocytes in the preneoplastic/neoplastic nodules characteristically demonstrate common biochemical changes including significant and often marked elevation in the cellular glutathione (GSH) content and in the activities of the enzymes gamma-glutamyl transpeptidase (GGT) and glutathione S-transferase (GST). Such consistent and concomitant biochemical changes may signify a common regulatory mechanism in the expression of these enzymes. We have utilized a panel of clonally derived rat liver epithelial cell lines that express varying activities of GGT to study the quantitative correlation between these three cellular components of the phase II drug metabolizing enzyme system. The results indicate that in confluent cultures, cells with high GGT activities have significantly higher cellular GSH content, and a linear correlation exists between the glutathione content and the logarithm of the GGT activity. In contrast, the basal activities of GST and GGT were not coordinately regulated. However, most of the chemical carcinogen-treated cell lines, regardless of their GGT activity, expressed higher GST activity than the normal parental rat liver epithelial cells. The basal expressions of both the Yb and Yp subunits of GST were also not correlated with the relative expression of GGT. Since GGT may play an important role in supplying the cells with the basic constituents for the synthesis of GSH and since GSH is an important cellular molecule in the protection of cells from toxic electrophiles, enhancement of GGT activity in preneoplastic/neoplastic nodules of chemical carcinogen-treated rats may represent a necessary biochemical adaptation for the induction of the "resistant" phenotype of these hepatocytes.